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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a two-way 
optical communication module low in cost and small in 
size, capable of being easily integrated with other 
elements, and suitable to a small-scale network, and to 
provide a two-way optical communication link using the 
module. 

SOLUTION: This two-way optical communication unit 1 
is provided with a main waveguide 3 which is optically 
coupled with an optical fiber 2 and guides light made 
incident from the optical fiber 2 to a light receiving 
element 6. Further, the unit is provided with a 
subordinate waveguide 4 which is optically coupled with 
the main waveguide 3 at the side part for the optical- 
axis direction of the main waveguide 3 and guides the 
light emitted by a light emitting element 7 to the optical 
waveguide 2 through the main waveguide 3. 
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r. -tsE±3?;£s&4£ffi 1 1 i=isi*oT*#*?-7*&© 

* 5 . ±^;1£S& 3 £ titzltz? r -f A 2 t> ©SS 

3t©5fea*isjtffe-§>» ±*&B3i=*rr«*jaMm4© 

[0 0 7 7] $gjfcHi^7l*. $I»SS1 0T'*|jSl**LT 
3HI5fe£Hi&t-#--S. 3£;>fciiiT-7*^©2tfE3fcl±. 

3fc7 7-l'A2|*3£ei££*L.5> 0 S§#5ii^ 7frf>tBStLfc 
3fc©-8PI*. ^-Sffl:?*- h^-f^-— K9T?S3t**t-c 

**&©3fc©asS*3ifi*<-3£i:fc-S<fc5(::. K/<^ 

■5. 

[00 7 8] jt^T'f/<2^f,AttL-C#fcg« 
3fcl*. ±^jSS&4g®1 1 3 
8&3 mS&LXifii] 8 **LTJ8*»? 6 

it. MfpftBi oi::T7-*fi*i::tti]S*i«. 



[0079] cai^oiz^mmommxit. 13^4 
±«tt»3 0)ife4iicT±«»»3(oflgoD(=iad-r« 

c<t(c«fcy, -*©367r-fA2t, jfeirJcysStTSrSJC: 
-CjHg<rf-S>C<fcA<-e#£,©T% «£*©«*: 5 tttfeftttft 

[0 0 8 0] ££>lc. ±^aSSS3lcfclti) s jfel4*(S)lc 

•f-6»rE»«fcy -5 Cilery. it^T'f/N* 
2*&±WRB3l=A»Lfc»«#*<. ±4Mfcft3£|i| 
^i6S&4<t©P B 1©*S-&Sfll 4(=*>1>-C. WNM4W: 
e^-r-5*<DM^ffiM-r-5C:i:*<t?^. «fcyjS«i*T?g 
<a*£gfi-f •&Cb*<-l?£-&. fgitSt?- 7 *> & © 

ami*. »«**y*— K**«'><i:^fc»» w®f§© 
[oo8i] *fc. ±#^K3i*, ±#afiss3^eas^- 
=b— K©?fe*eHs-r-53t7T-f/'C2it, s^a©*— 

jft^-ell* * 1+ § c i: t<X # -5 . 

[0 0 8 2] -75, ni*«B4tt, S«3fe*<e«SLit 
7 It. =E- Kft*t0>&L*fefc. BJ3|a«&4© ; e— Kft« 

±#^813©^- Kft <t y < r * = t & eai=Rr 

.ffit^^). -75. ±S*SS3(c^A^=S(litl*. ^-© 

=e- h*a*<#L^ .fciz* y . ±iE±3?ass&3 A^msias 

S84lc^Ax*t'&c^A<}qiSi|*+L^©-c. JiiHSm*^± 
®^S3^^LTS!i*J;<S3fe^6S-eeSK-r?#, 

3Hi*^3a^<fc<i^jRss3*-c?fi^-r^c < tA<T? 

[0 0 8 3] ^E-Kaii. ±SSaSfi&3*j«fclflPIS5»E64 
g^>7 ^ . y KSPi: ©S»f^M(c cfc y ff SI^IS^-T ^ c i: 
— tf©«fc5fc{e?fc ; E- K (^— Ka©d?fe^) 0>i>L£A 

mLtzttxt,. ±tE5ti±. jt^T'f /<2^gis-r§5 

3t7T-f/\*2©!t$t4(=ct y**4*-KW:«ft 
[0 0 8 4] ^gl^lCfflUfcvyU^^E— KWjt^T'f 

/<2 (ttlc^^^^-v^it^r'rM*) -c?l±, %-?t>('* 
2£ei8LTi*fc&li. ^a© : e-K$#t;J;5l='E»: 
-S. LfcA'oT, ifi^WifcSISIl^Vi— ;U 1 A^SHt 
*^.-C#fc*l*. ^{iB#l=*©^E- h'a*<'>tf < 1 



(8) 



WKRM 1 -2 7 1 5 4 8 



[0 0 8 5] ^Mftn-ett. Mill*. §IJ^J&&&4l*ft}5 
O/imlclSS^HTfcy. 5fe?r-f/<2CD:37g 

[0 O 8 6] 3iZ?y(/<Zt LTIi. POF$(D7Jl/f 
^E— Kft77-f/<*fflt^« POFIfc 37^PMMA 
(PolyMethylMethAcrylate) ^tK'J*— 

[008 7] C(D£5#A:?7-r/<2-T?l£. *:<D^7<D 
&)2 0 Ojlmfrfc 1 mmajtlzK3eT?#4CD-C % 

g**#<«3£T?**. 3 7A<, PMMA*6WPO 
F(±. ^56 5 O n rnifi«<&2iia¥jWS < . □7^fU 

[008 8] POF(£. ^jt77-f /<<tlt«-r 

ftaray 1 6*»«zi:*<-c?#*. 
[oo8 9] **fRT-7t Lrr*. tiffi<BWo 

fc (coherent) «Sm»t5GaA I As-^Gs I n 
(LED) A<ffll*&*L<So L EDTM£Ki£0>3&fitt3tt 

T?fcy. tti 50Mb P s JUT0>iifi{r^ffl-e^^ o - 

* % ^{*U— tft?J±. 1 50Mbps^i>ei|b 
IV 8*6 5 0nm^ «*7 8 0 nm* 

[0 0 9 0] CCDfctf). «ft*^7(Cffll\fcafi(C«fe 

y. *^T-f^2oziT<D#HA<a«**t^o «*6 5 

A^f»4«POFSffll\ a*7 8 0 nm(D*SWtL/- 

poFtm^cticiu, eam**<*a<- flmi± 

*<iS<. SaXh(DjR*fiI*MU»16$WZi 
[O 0 9 1 ] *fc* %^?7<<^Zk Its H P C F£JB 

^rtcfcUo HPCFit =ir*<53i*^x«fcyfty. 

K*</\— KtfU^T*fi&S*LTl**. HPCFli 

POFi:lk^Stf»*W^ fe^ti*7b</jN*<. g 
3lffi:«A<Ifi^t^3«a35<ftSo ^Otz&b. HPCF* 



a***Jl-r«t. «***7 UTI±a*7 8 0 nm 
[0 0 9 2] ****6fcLTI*. S3feLfr^Ul3feO^ 

g§£sa<i^c:£Siu ***^7©a*«-eBjfta>s 

[0093] ±was&3^a*iR^-6t(*. %Jizr?8 
*t« 4 sir. *«5c=a»a**tfc«**^- 

6t % fO*»IB±i:M.4*ife±W»3i«**(fi 

(=tt*r*ta>-c**.,±aiatt3a>*fi5«iicri % * 

[0094] ^Z-C. 3te*^8fi* H4IC^-J--J;5 
U *0)*<«:-Dfc»»S»3 

ff2/S£*lTl>6o 8T?f*. ±»»B3$fi 

BLt^fc^M^ /^77l3b3WI<4ofc, * 

[0095] ca>cfc3£A*:?^8*ffll*5c£|::cfc 

y. ±«atB3«fiKLr#fejife«xwes** : F6 

SfctfK ****6ficfct;±»aft3lO»rt**SWt« 
£ :?PHzX(c J; y*r5c 93KX?6&±*8 
S&3 £0>tt«aaKSAU:Hfltft(cfT5 d<h*<T?££ 0 

[0 0 9 6] ^(DltilZf^ 8 1*. SiidrLt, 
713 b£^-/micff^i±-fic. eiJ^fiH5Jc^-rj; 
^ITelCt, /^77S3bSt«fLt, 

J13 aira^Jft^^+tfctiCT)^* cfcl^o *BrLfc/<^7 
r/l3b<D3ffi®(i. ±»att3(D5fclft*l«l=»LlESS"r 

[009 7] C0ct7%/\*777l3 b(DSffi50)iI 

>>y (R I E) m~±*>)W%lz?r?^ktfv£Z>tztb. 
**^8a>»3txa*lBB8ft-C**. ftfi. 



(9) 



ftBBSM 1 -27 1 548 



ei*. **^8ismo>*afei?±»att3i:***i*T 
[0098] &tz. me\z7*Tt&?iz^ £t>iz^ 

5rZcfeorS5t*^F6(Z>*fiICcJ5tt 

»lc»3te*^6lctt**t*4c±|::J:y. «tyg^$ 
[0 0 9 9] B 1 (C^-T*5(^. ftiJ^Lfc^E — £ ffl^* 

p i n?* h^-r^r— K^ffli^iittf'c**, ±is 
Kif-rt- K9«u *ft*^7o>»a en 

lis *«5lc«A&^mitT*J:l*o *fc. *5fe** 
[0100] MtPttBi oi*. 83t*T6-ea*Lfcft 

*^7o>tti*siw»Lfcy. =E-*m?* hy-f*— k 
y-r*. 

[0101] ±«&K3» USMMM* «**^6. * 

n-cDS«5±icff^-r«&-ct(=*y. ^it^v^ 
-fi L ta* -T « c t iz * o Tfit£ * r trait - 

[0 10 2] fc(= % ±Wa»3t»JWSS»4lCOL\T» 

«llcRBfl-r* 0 £9883(4, 0iJ^lilU7(c^-r*a 
(=. »*5±I=»***L. JE»«-C*y. 3713 a 

^03713 a £g«5 £(DPd(cfl2j£$;hfc. 37 
M3 a J:yjB«r*<D«LV<!y^TJl3 b££ffl»*Tl* 
6 0 *fc. 3 7JB3 alCfclt*. ±IB/<777l3b(D 

tl*T*BWaa>**t«*. 37Jf3ackyJB«f 

*o>«L^— /<— K«3 cssittt«fci>o wm 
[0103] *fc. ±#5S»3tt. at«5±cc»tti*r 



tOT?*,.*^,, C<Dif£(*. i»a»3(Da7l3a© 

*y K13 c^iSltbtitLN^o ^0>cfc5*:±3MSK3lc 
»SLfc. BJW«tt4(COLXT*,. ^<£>8iii[*P]t§-c?fc 
*(D-C. *<DKM*«Bri-«. 37®3al*. iKU-fS 
h\ PMMA. tK'J*— K tK'JX^UVH. fe 

Sim*. c*i££±j£#<t lt ^ * ft* & flirt L 

[0 10 4] ^X^y*a>5te#»»l*. e35<Oft»a 
S&£itf£LT. JWHbft<8«-(5fcy. PSC0*#1^;U 
K3fc7r^/<i»»»T?l6#*i**-fcft*"C#* 

[0 10 5] ***T-7 <k LT, *SW*U— tf£JBl>5 
S«5— CD/fO^^ >^Xgt?^3 0 0°C(Dg&*ft 
m&fr 5 -tt(c^X5 t -y^l*iB»tt35< 

X^^^titKLTiBj!fttt*<JKl3 0 0°CJ2l±<kB5l*fc 

&Mm\z&z>&mtf±cMi\ *fc, ^^*fc*y 

T?#So ^Otztb. 3713 a £ Ltll *° U -< S Kt 

[0 1 06] /^*y^Tli3 b. fcj;t/7|-— /<— K 
M3c(*. 3 7JB3 a «fcyHS*<D«L*«»*«fflU 
«5Ltf»fc*>'j3>^ ?7Xf*^««fflti. * 

iM*»Wftaa>»iB*ttffl Lttcfc t^o 
[0107] ±«s»3«j:T/n«aKK4a>f^gi 

t/VJ»»»4(*. *«»^P«lcJ:otftB«^i: 
[0 10 8] 1) y'j3>^6ft*Sfi5±CA^77 

13 bctLT. ift*>'J □ >«X/<v* 'J y 

3o Ctt^VX^t LT/<^77l3 b<D3FK«P«'*C 
F4 *X«ffll^=JEf6tt-f (R I E) (C 

*y|»4^r« (0 9 (a) #BB) o ^ffi5CDS®l*. ^ 

<ft. WS. tK'J ^f»^Dx^jfe*tir^s 0 Sffi5(c 
I*. H*LftL^<. rnlfto* ffl 

S o 

[0 10 9] 2) ^£5 ±|rn7Jl3 a <h LrCD*U-f 
^ K (^p°q« : P I X3 4 0 0. S^^bfiJciS) £Xtf> 

3— KCcfeyffifli-r*o i3o°ct2 3o°c. 

3 5 0°CT"<— Ot'ftOo 37l3a£Dl 



(10) 



ttfflW- 1 1 -2 7 1 54 8 



ma. 40 umm&tuz>£?iz*SLi£-r & (09 (t>) 

[0 110] 3) ±IBnTS3 a±IC, 3713 a ©V 
X^tLT^b->ij3>I1 2£. ^J5ift1 //mlCTX 

=]>l&1 2±(C &<b->'J 3>fll1 2©7X^t LT7 
*hU2?XM 3M*t* CIS] 9 (c) #BS) „ 
[01 11] 4) h 'J yf77 ^— let y, 7^- h 
UvXM 3*±©StSS3i:aU^»S&4CD^(~/^- 
->-7"L. CF4 **X(=<fc^R I ECfciJ. ±5ISSS3 

tiij^»s&4©jf^ict5i:fc. »<b->y=i>iKi 2co^ 
s$&#£f&3rr-s (0 9 (d) #io „ 

[0 1 12] 5) ^**XI=«tSR 1 ElCcfcy, 

±m&&3twm$i&4<»mm~i&£tz. 37133® 

^lZ^^*l^> (09 (a) . iftv'j3>I 

=1 >E 1 2 ja*M=, ->y=i>£*u£?x h-e> ryus^ 
[0113] uuiro«fcai=, c<75ffgxmt?(±, £3is$ 

SI 3 t si|^;KSS 4 <fc 7 □ -fe X l= <fc o r ft® L T 

Lfc±»a»3*M»att4fc©iMtt»l±-«-e* 

-r-scttRiffi-cfey. «s.ifdt»i=j:y, ±# 
[0114] *i=, ±asa»3fc«fct;pjsat»4(0JKtt 

|roi/>T0 1 OI-S-^UNT-t+i-f+tlftWr-So 01 0(= 
*t<fc5C. ±SjSS&3<D?t$ftlijt7T'r/<2(7)3 , 6|ftlZ 
*f LB&¥fT<!:fco-Cl>-&. BJ£S£S&4©3fcttli±«afcK 

4l±±^S&3<0±^aSS&«Bl 1 A^ffi8tL<©«J»t? 

2 ©3fett -6 wiK.fcy, jft^7-(/< 

2*NP>±gia»3(cA»-r-53t*ja^«fc<±3i^g&3(= 

[0 1 15] -7?. Bja*j£g&4©5fc«l£±&&S&3©3fe 
ttl=»LT«l+4c!:l::,fcy. jfe77'f^2A»c,ASlL 

r**a»3*eiw43fe*<iis»att4i=ia*Lii<-r 
omvKDtst^&e ■ c&i=.fcy. mm. s 

*JIU:tt«. 

[0116] s§3fejR^-7^&ais*L. mm&s&iz&M 



at©BB**tniLfc«»*iai 1 ic^-r, tt«i*. t* 

0 n m©*^{* U— tf £ . iSg7 80n m©*^ U— 

li, tfy-r S K (BjiibfiKS. ttA« : p i x) ©&1± 
/(-y 7r 1 3 b it-/\'-7 7 KB 3 c i: L 
Tit1b->'j3>£ffll>fci§^£#jLf=„ ±^j]£S&3©fS 
Ii400/lm, 0J3l«S|4©«Sli 1 0 0/lmiLfc. ± 
fS©*5li, ±«8&3&,i:tfm]IMra4(c£l*«%tfc;& 
|S]<c*tLit£U S«5©gffil::*tL. s F*Tfc73lS] 
©*$t?fc-i)o 
[0 117] 565fc*^7*N&aiMLfc3te*<I«»a£l&4(c 

**u ftflEfl a©ittM=j:yeai!ii5fei=e*<±c«. 0 

1 1 A^e.B^f,AN7jf -hfa©^5j*t©3ssr-t,. 

9 a*<2 2S*fix.*tS»l=e3lli*A<*#<)tC-5. 

li\ *fc. ±«saa tiija»sS»4t©s*i*. 

*£> o 

[0 118] -73. *77-f /-<2ANC,A*fLfc7tl±±# 
&B3£ettU SS^SPl 4T. -tfE:fc©-gp*<IiJ^;lS 

«>icii, Bj»asB4^©»ES$^fe<-r*(&s*<fc 

■5. 01 2IC. ±«XB3»6ll*XB4^ttM 

tft&e a <t©i»&£ e— ^e»ai=j:yw-*Lfctt* 

£#«»3fc<fctfBJi»SK»4©SM*(*0l 11? 

[0 119] LA^L, a A<1 OS*b2 0)t©ffi 

Hrtictsuvr. taiifelt 1 d BJUTT?fcy , H0i:*l, 
±*«»3 **7r-f /<2l=»Lfi«*l=E 
SU ii]^£S4^±^;-SES3©jt+ T '^&*t±^)«jg 
t-T-SCilCfcy. aHl^<tS<gl$i:©fiS73l=fcU^T. 

^kta -So 

[0 12 0] ±SatSS4SH 1 1 4i:©S6fi6L 

ttiWfi^a. ±^ass&3©s^^s<-r-5-«tA<T?^. 
fc. ±a|3JB3i?©g»ia^ (eins^) *^a<r* 
*tf-tfpi=»3t-*-*t. nwa»4*e»LT*fcai« 

JtA*5t77"f /<2lzfekA/ £mm&£? ZJivlztiZ,. 

[0121] -«h=. ±«as&3(*fiig±©raa^e.<si 

Bt©I**<*#<<i:ya<. c©fctf>. c©<fc?lriH 

y. «fcy«5fe**<i:<-r*ctA«-e#«. ^©»*, m 



(11) 



1 1 -27 1 54 8 



sstsc «t (= «fc y . <fc y «&«'j>& < -r •& c ^*<t*# 

[0122] 0141:, b <h5t^r-r/<2(cA» 

IT7«i:3fe77^A*20ffl^^<!:Lt, 8*6 5 0 
nmlD*»*l/-1ftPMMAa7©POF, S§7 8 
O nm^iftU- If iJKU*— h37©PO F 

CD2^5i^#X.fco ^^7^/^20=37^^5 00^ 
rru ±?J»3(D^4 0 0/im, Ifl^&SS 4 1 
OO/im^Lfco 

ftffie bo>itiM=j:uaA(=SA<±(:«. hi 

brt<1 7*£ffl*S£**lca5fc*<:fc#<£*o CCDC 
ftflie bttl 7K8lTI=BME"r*ctaOTB*L 
I*. *fc. ±«R3^:ll*SB>40fi»[i. S3fc§?i^ 

±wa»3fcmiiiatt4a)*s*js<-f*ct*<-c 

[0 12 4] ±«fta3^M«Xft4tt«(citt8»ttlc 

[01 25] ft «iM*. -mmmt lt, m 1 sictf-t 

£d>fc<"f Sfcttlc. ftjgScfi. 014i:^Lfcei 
iHW:Ml=*ls), i 7ftiaT(::J&JifcS*t4o 
[0126] c<D,fc5l=* ±W»»3a>*(ft*ft^r^r 

/<2£»*«fc<>S£S^S^£rt<^#4o »JS|«»4(D 

***^7^6(oaj»*©m»a»4ta)tt*»*a>. 
BWa»4a>«i»*tt#tt*tt»Lfc«!ll*. 

fe*tf«iia*4(cfi(+**l**lPl. ;fccfctfS«5 0>« 

[0127] tt»f***ia»a«=<fcyffofco 

7^LTI**3W*U— tf*S3EL. 

«iISL, S«5(7)S®(c*tLr. Hft^n^ttttfl 

<DtMtft£l 0jg£ LTt+Jf Lfco *** : f7fcB»a 
S§4 £0)5H§tl4 3 0//m<tL, ***^7©»IMlJt* 



[0 12 8] £C5T*. -»^«-K*77-f/<i© 
-ttEG><fc5(c. ±1 5ximO®Brt<D«gli#^ir:3§3fc 

[o 1 29] nmm?tii><&*<Dm&t itfToto 

*S*»*fl>tt»«** 1 dBt^Si:, B1 6fccfctf 
[H 1 7 cfc yffl»aB4(DB*tt3 5 0m£l±* tSUt 4 O 

IJ3 5^mJJl±> «« 4 O Um\cl±k~rZ>ZtlZ& 

y. »*m : ?7(Dtt-r*L*<±crt. a*a>£*fc£'>fc 

[0 13 0] ±^&5&3 t*^T>r/<2i:(0«S& 

ico^tawt-s. ^a>^— Ka>#*esM-SP«a> 
jAl>3t ^ 7 -f /< 2 t?(±. fflWftlijiSl*a t ftft-T c 1 rt< 
T?#fcl^fc<*>. U>Xlc«ty*5fet'S-t35<Blt-Cfc 
So coofcA. ft^r*/<2fc±#att3fcfciIl*SM? 
*b1±*. *a&:te*±IBPI»fl!>#«IB*EtM=ifi»LT 

m^L^fc-ersctrccky. ^^t^-t^isi 

I*. B1 SIC. »77-f/<2it»MMl 1 t 

[0131] «*f*#?7<Y/<2fr&±W»»3'va>S 
«3fcO>e#aifc* 33^6*77-f/<2 ^(DSHI 

*a>tt#«ifea>*Wt Lfc. *77-f/<2©a7Sii 
#SStt3(Dffl£H— (500/im) <t LTftJf: Lfco * 
Om^it 8 O /<mi Lfco *77^/<2MP 
ft (H-CliNA^IE-T) ttO. 3<tO. 5CD2M!l<tL 
fzo 11 S^^lS^lc. *77-r/<2t±»aBi| 
B1 1 t<D1&m*m^ !S^a^cfc<3feSo 

LTI41 0 0 Jim£LT?!><<fc<. #£L< (45 0 ^miilT 

<t-f sc<tc:,fcy, «i*»*a)«T*'>ft<-r«ci:*< 
■c#So 

[0 13 2] i«»Kttii1 1 li*77-f/<2i:(Dfti 
Icj;£a<g£®&ir6fctf>(c. ±«ftBttBB1 1 <7>^® 
ic * / 7 1« L 1 1 J: *fc. ± 

mxs&wt&i 1 fc*^T-r/<2to>ia*«(Ds6i»*iB# 

[o 1 3 3] ±»»»3«fc3te7T-f /<2 0>e£«*£* 
±»att3a>IBi:<DBB«*tf«LfclSlll*Hl 9{c^ 
■To «*i*ft7r-f/<2^6±»att3^a>*«*a>« 
^a*t*«aB3^&3te-7r-r/<2^a>iiifi3fc<Diis& 
a*a>*W-i ufco 3fe^T-</<2a>(OBBP»i*o. 3<t 

O. 5 0)2lii: Lfco i»»B30)icifli8 O/imi 

tfco *77-f/<2i±*»wi 1 tommzso 

[0 13 4] m 1 9j(^t>¥lJS«*:5(C. £S|aB3(D*S$- 
*77-f/<2(Da7a©0. 8ft**-ei*. 
MHcftTti. z&tz&b. ±«af»3 0)*Sli*7T-f 



(12) 



ttfflW-l 1 -27 1 54 8 



a'2(D37S0)O. 8 fS£l ±lz? £ Z £ £ L l^o 
[0 13 5] fefc. _tJELfc«l*. £*>*Ay-#J-t?fc 

[0136] Wl±<D& 5 ir. ft 1 (OUStco^jE-c?^ Lfc: 
*8M^5a-iH1?ll PO FCD^lCzjTOng 

*fi«=a«6<RrtBrfcy. a« ■ s«fticeanB**</j* 
a*i=**ie»*<d>ft<* «ft*?7ti»a» 
4*^L*^T-r/<2^a>tt*A<sa-c?fcy. fte<7>i?t* 

[0 13 7] (g2(DHi(Dil) ttl^T. 12 0111 

oMco^ra 2 o icat^rBiw^*uii2rFa>a y 
-efe^o tztzL. c<D«2a>HjS6a>^©t?(*. mion 

[o 1 3 8] ;MR2 0jfelfca>iMB-C(*. BJ«*»4£L 

flx(229(0ClH*iM4a^ff2|Wift 

m«&EMa£ffi2H*&»4b£(±. ±»a*3o>« 
■*±B«BJ3i«l«il8*LTl**. flMMISft 
4 a[ClR**:KTl**iBl****7 afr&ttJS*S*lfc 
ftl*Sll»aS4 a£fi»L* ±*»»3(Cjg^*+L 

*iirL\-6«2«A*T-7 bfr&dJtt£4ifc*tt:]R2Bi| 

-< /<2i=Att-r«. 

[0 13 9] Jt 1****7 ai3cfcT;*2****7 b 
if*. Mx(fiftA7 8 O nm<t 6 5 0 n rnCD&olZ^ K 

uM=iia«a*a>*«aiif-r**3i=*aii**LR«**i 

TLN£o *fc. ±BWtt3£S***6£a>rBlc. Mil 

**#»**«« LTticfeL^o *fc* wm 

SSB4I*. 3ofcl±fl2fifcLTt,«fcl^ 
[0 14 0] ^<7>cfc5fe*iflSli^vi— ;n -ett. « 
A4)U*&B 4 *fflL^« C fc «= * y &*»£aiB£fr 5 
C<hj!)<T?££o \cl±<D&5lz % S2(DHfi6(D^®lc^L 

y. chums*). y*<a>m«*. *a« 

i= r asd-r * c <t *>< pjfiE t & ^ o 

[0141] (130)^10^1) *|C % B3(D^j5SO 

»»=ot^r ■ 2 1 i=*-3i*TMis-r*itfttT<Da y x* 

fe£ e f:f:L, Z<^SB3<7>HJ6^JS-ef*. SRI 

*2©Sil|a)»Bi:TlW Lfc«»t H«a>l(fc**t 
4»*t(=oi*Ti* % JBifc«fctf*2a>*ifca>»fflfcia- 



[0142] *m3<Dmm<DmmT+i*. *a£gfi^i 
— jna>****7i*. HaSLttivtf. *^r-f/<2(7> 

ffefflfllCOm 2 <7>*&gfI-E >KD****fl>a* A 

2 t A 1 <D**asfl***£5l=B«£**LT 
I**, fits £»att3ta***6id)IB(D*tt 

(*M) ±lci±. *^^^;u^^co^*^gtm*i 7b< 
l£g£4xTl>4o »*#«** 1 7f*««A2 
iSSi*. XAA1 (D*l*aili*"r«Bfr*ta>-Cfc*. 

[0143] ****7^e>ffl«Lfcai«*tt. bi^s 

B4£ett&LT. 3fe77-f/<2|:A«t-So HI 
«*0>-SPi4±»«Bfflffl i 1 ^*^r-f/< 2 (DiBB-C 
£#t£*i&o COfcaO. aSAI £&*A2 £4<XIM:: 
f^-Xfcofci§£\ H*L«i:i*jB2a>*aS«^J.-- 
^&H»l=a«**Lfca«*4:. C <&£!** £a>E»] 
A<-rr^feu> 0 LfcMot, ±K*Bfi-cr*. #-Ma)S« 

[0144] L**Ltt*<&« *«3cosej6a>jKKa> < fca 

***1 7lcJ:y#a*a)**#IK-r-6Ci:lcj:y. ± 

- SoaiB * K £ 1= ft r> c <fc *< pj <b ft « o 
[0145] t*>5A^ *^r-r/<2a)ffejai(z«***i. 
fc* SB2 0)*as« ; E^i— yu-er*. ai«*s**A2 

»*&!;*«*««**■ 1 7(=J:*ISim=. SftBSoa 
*ft*#S***6**:K^*l^T*«fcl\, ««5Mt 
**1 7**»a»3t9***6^a>P H 1(c«lt*^i: 

(c<ty. <fcy*»=a*o>»iB*fT3-i:3&«T?*«. 

[0 1 4 6] iU±C0cfc-5(C. B3(7)Hffi(7>^tr^Lfc 
»*«!*»* y>*-C(*. -*(0*77-fA2CJ:^ 

^-stDffis^ffdct^RTffi-efey. 5R*iaja>*a« 
lctel^r. ,*:yeaassiRi±*i±*ci:A<T7**o 

[0 14 7] 

[^cDSib^] **wa>5R*iR)*a««i*. mJia)cfc5 

*7T-f/<fc**«^IB*L. *77-f/<3^6Alt 

Lfc**s***i=»<±»«ttfc. ±wa»fcis«t« 
***^&ajs*stLfc***aia6tt*^Lr*^T-r 

[0 14 8] **l»4>k.. -kCBMU*. ±«KBO)lllff(c 

»l. n«XB$. ****^6ta»s*Lfc*s±»a 
mzir l T* ^ t >r v < J; 3 iciim fc c t iz * y % 
«£*©*»ttS*«L^r. -*<*>*:? r-f/ <l^T. 
lRj<D*a«*KJa*(cr. BBt*cfc"«<fiBCTBi: 

[oi4 9] *^>(c. ±fE«/ai*. 5R*rp]a>*a«*<. 

[0 15 0] *«W0]R*ffl*afflHI(±. *6I=. 
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(O^E- K»*y ttKfc£<fc5K±5B±#&S&l*iS5££ 
[o 1 5 1 ] ±fB8tfiE(*. ±3?;SS&£fc8rf 

as-r -set -s. *fc. KM*-en«% 
-r *„ 

[O 1 5 2] **BH02»*A)ftX1RB(i. ±3? 
felt*. 3tl**fil*««I*BrBia*yt.**'<ft*J:5 
[O 1 5 3] **iH>jt, ±E«J*I*. ±3?i&8&©Braf§ 

*m»aiia)Kaia*yi£<-r*-i:i=*y. 

7 r -f / <(=»»*T?li* S -t* -S C t *<T? # * <k I/* -3 &m 

[01 5 4] &nmio>mi5fajimmmit. *e>i=. ±3? 
asssfc j; t/gijs? ami*. ±k±»ss&*5 * t/gijsssss&co 

[0 1 5 5] ^ft^jt. -tIEWfiEl*. ±*&tt£m9& 

{SJ*^i9^l= <fc y iB#*-l*-5 c <t A<t? # * <t L> 3 
[O 1 5 6] ^B^(^)3tSf*r£]jfeiHiS(±. *t>l=. -tfE 

[0 1 5 7] ^-Hf**.. -tfB8tl$[±. ±#;1£SSfc«fct/iiJ 
•^■CMLTt^fctf), ttMtt*tX<. fro. 

ttOlMMlfitHH* < ft*. froglifc0>'J>fcl,N±S?;£S& 

•^CDSit^tT^ :i*'tt. mi£¥2I{*frt>fc-5Sffi 

[0 15 8] **BS(©J5*lS]3feafi»l4. ££1=, 

A<. 2 2glUT<hfc£,fcd(::l£££:h.Tl^1iJ«-c?fc 
* = 

[0159] ±tEffi/si*. mm^oitftmt 



^±^Kl=«fcy(g«^-e^^$-t±*-i:*<-C-#* 1 , * 

[0 1 6 0] ^SBfEtDXX^lSJjfeiitlSSI*. £•=>(::. 

*t-i>ftgA<. 1 7^UlT4:'Ef*J;5(cig^*+iTL>-Sfii 
fiETfe*,, 

[0161] ^ti-f**.. ±IE«»£l±. HJ^asScOj'cffti 
3t7T-f/<©=>T(»3fefft©^ftS^ 1 7£JsTFC:«5t 

/\*|::AStLfc5feA<3t:7 7>(/\'F^fi5fc£gltSi<. 
«*: < % & - <t rt<T* £ -5 <t ^ => s»m £^"f -5 o 

[0162] *%BR<j>w)3fa%mmmt. ^^\~. ±m 

ti&SJttf. 1 7SKlT<t'tf-2)«i:aiciS^*4xrt^-5ffi 
[O 1 6 3] **U*jl. -tfBHtJfcl*. ±2|;ftii&<Z>*8l«!: 

3fc7r-r/\-i*i-t?iii*££i+it<. 3a^«fc<*^eiii-r* 

[0 1 6 4] *:^(©3Z*|S]3tjS(lgl3:, mm 
SSI. ±®;-KS&l-WLlglte,*l.r^*«fi!c-Cfc 

[0165] **upx., ±tmmt, mm%ti&£&$L®. 

[0 1 6 6] *HBJO)JK*(n]jtSfiSI*. ±31 

■5. 

[0 16 7] **U$?L. ±E«BBtt, ±3iaESi:SiJ3|; , K 
S^bA<§^ir|fx.. JzE«fie*/hS<bT?#. Sit 

[0168] *few<DmijiPiibMm&it* *&i=. *7 

7^/<A*?>±il?afil&l=A*tLfc3fe£. S«J:(=^jaLfc 
[0 16 9] ±IE«J«I*. S«-hl=S*m^ 

asfttfsafess^KAyKKfc*. 
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[0 17 0] ^tf>_t. ±E«J»T?I** ¥»{*^P-feXC: 

[0171] c<7>J3JH. JtE«M«?l*. Sttft«±«X 
ft** &93K3R?lc« JMS±l=»JillLfc* 

[0 1 7 2] *3Mfl<D#*[R]3fea««l*. 2*>lc. 4>ft 
*< 4 0 /i m £L-t <fc ft £ £ 5 (C»3t * t * £ flUST? fe 

I). 

[0173] **iiptl* ±tmmi*. t«d-r 

A. MIT<tLT, «^Ltf*SW»l^— »f*ffll^»d 

i=, B*a»t*»itu— ifa>tt4t*aft»*c*y 
ff3c^*<-e*Scfc5(cft*i:^3a**ji-r«>o 

[0 17 4] **M0>3R*fil*a««(*. '>ft 
3 5/imi^>lJI < tft^cfc5lCiS^*ttrl^^«/S-Cfe^ 0 

[0175] ^*if$>*. jtiH«*i*. ssftsi^ed-r 

4W#Tf (DBJ»a»<DJ» * S 35// mlU±£ LTt^-Sfc 
to. MIT^LT, «^.tf*#f*U— »f*fflL^*»* 
ic. H*jKft&*HM*l'— 1fO>lt*e*attlHHcJ:y 

ff 5 z <t a< t? * 3 «* 5 1 = ft 4 <t 1 * a at a * m -r £ □ 

[0 17 6] MROXSHXIHIt 

[0 17 7] ±IE«fiRtt. £®&S&a>II££ 

[0 1 7 8] **BSa>3R*lRjftiB«8(4. ^bfc. >>ft 

[0179] **v4>tl. ±tmmit. ft? r 

[0 1 8 0] **W<DZ**|S]3tea«SI** 



[0181] ^*U*>*_. ±1E«J«I*. ft^r-f /<OS5tt 

c: t *<t? * ^ <t 1> a s&in * st-r £ . 

[0 18 2] **Wa>5R*fi)*a«Stt* £® 

[0183] ^titptt. ±tmtfut. a*»KiR^(=«fc 

[0 1 8 4] *«M0>3R*lRlftji«ISiSl*. 

T?ftoT. -tlEa»0>3R*lRJ3fea«»© / >ft< tt,— O 

[0 18 5] ±B«*C=**ttf. ft3feCD<fc3lC##te§g 

3b<RTtli:ft«ia)T?. eai»*A<'h*<v * N ^> ^3fe(Ccfc 
*»»*<** <-e#*c£**&. S«CdE3bVl^tt* 

^<D3R*fi*a**<m*rfiisft«*(=*y w«tft* 
[0186] *Lft9HDHLnm3bmmmmit+ <**(^ at 

77>f/^Lt, 37^7^7* <fcU4^)^7^f 

[0 18 7] **lH>5U ±E«fi6l±. *77-f/<fc LT 
POF£JBl*Tl*4f=tf>* ffi(f «5fe*<'>ft < . Sftllt 
< . *fc % 37*1 mm»*Pf(D3t77^A^§ 

tM^St*^ **o. R#ftftafiSB££flf= 

[0 18 8] #«M<D3R*|pl*ffl«»«(*. £ bd. _h 
E=i7*<. #U * * <7 'J \s— h*Wtfi*»0 

[0 18 9] ZtltpTL. ±E«jai*. POF^LTa? 

Lt»ft6 5 0 nmifi«(D*aM*U— "tPfc^S 

[0 19 0] *^B^(D35l^fS]7tafiSg(4. _h 
^^^bSStt, ±E*** : W*. aS7 8 0nmiS 
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&}<Dft £S§5fe-f £ & <D V fe 3 mf&X* fe Z> o 
[0191] ^*ltf>;*_. -tfSfg/Sl*. PO Ft LT37 

<t LT&*7 8 O nmi6^¥?(*b-ffe§LM±LE 

[0193] ^*ui>*.. ±tmf£it. feit*S<*-cfc&# 
ft 5 c t *>< pJSEtc ft -5 1 1* 5 2*31 £ o 

[an *»wa>»*itt*a«««a>*a*fli^^a.-- 
[02] iiaa*rti*afli*5>i— ju<D«tn&0-efc& o 

[0 3] ±|H*3ia«^i>a.— -/UtoateA^iDTBH-C 
[0 4] ±IB#* ^7 H3<DA-A*««I» 

©T®0-efc^ o 

[0 5] Ji|Ea>3fe*^^<Dffea>^fi»J(D«EBS©r®0-T?* 

[0 6] ±n<oft*??iztt+&&mttd>nftmmmv 

[0 7] ±Eft£»«*5?i— ;u©±»»tt©SMBH-C 
feoT. (a) l*fiW®0. (b) I*, iffilHSigi=j3l+ 
«B-B^«CK>rEiia-Cft«. 

[0 8] ±IE*a»«*2?a.-;KDfl!l«>£iia»<»KW 

n-rrfc-3-c, (a) 1*11100. (b) it, ±&mmmiz 
[09] ±E±»att©«»*3c«>-«*3*-rxHHl-c 
[010] ±ffi©JB 1 0>Sllb(O»fi(=ff «%i&Stt'e v 

[01 ] 



[011] ±E±$«S&£9J£»»£©#3fett0>fc-fa 

[01 2] ±E±*xft£H«8»£a«-%N<D&-rft 

meat. SI*«*i©H«**tf57'Cfc4. 
[0 13] ±E©« 1 a>£lfea>li»ffif=ft«f&a>%&S1E 

[01 4] ±ffiilJSSSfi»t*7T-f At©#-3ttt<D/«p-r 
[0 1 5] ±ffi±S53ftlS<©Jt<*i:3t-7r-f/<i<Dattti: 
[01 6] ±E#iSM*5?A— ^I=asi+****T- 

[0 17] ±E***^£. M»aS»i:C!>IS*j»*<0«| 
[01 8] ±E±SS«S&0>«SS£. at^T-f A±r<©|Sl© 

[0 1 9] ±EA?7-r/<<Da7'g(i»-f 

[020] ««na>«2o>xibcDSiKic««^A5fca 

fl^E vzl— 7K7)«tB§0 T? fc £ o 

[02 1] **M(D»3(DStllfi©^IBl=«*»*fil*ai 
m=E is zl— ;kd« B&0 -e fe £ o 

[022] ffi*(D5R*fiifta«K«a>«^ia-T?ft*o 

[0 2 3] tt*(Dfft(7)^*lfil3feil(iSS(Dlft^0^fe 
[0 2 4] tttoiblztoOMitoftmmWMOWmm 

fc o 

[0 2 5] «t*O)*&l=flfe(7)jR73ia]3feiHlSiS©SlW0 
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